Objective: To describe an intervention to provide support and encouragement to mothers of preterm newborns and to evaluate its effect on breastfeeding rates in the first 6 months after hospital discharge.
Introduction
Establishing breastfeeding of preterm newborns is a great challenge. Several factors make it difficult, and the most evident are physiological limitations. Preterm newborns only achieve maturation to suck and swallow between the 32nd and 35th week postmenstrual age, which complicates the determination of an ideal time to initiate breastfeeding. 1, 2 In addition to the infant's immaturity, maternal factors may also make breastfeeding difficult. Early separation of mothers from infants is frequent because of the need to care for the infants in a neonatal intensive care unit. The postpartum period is a time of maximum maternal sensitivity, and mothers may fail to establish an affective bond with their infant at the most appropriate time because of the separation of the dyad. 3 Moreover, mothers are worried about the separation from their infants and their survival and growth, and may feel incompetent to perform their role, which generates further anxiety. 4, 5 Studies in the literature emphasize that the creation of an affective bond between mother and infant and a low level of anxiety are important to establish breastfeeding. [6] [7] [8] The difficulties to breastfeed a preterm infant continue after hospital discharge. Many infants being breastfed at discharge are weaned earlier than desired. 9 Some studies describe programs to promote breastfeeding among mothers of preterm infants. 10 They stress the importance of providing support to mothers by qualified professionals, [11] [12] [13] [14] and the benefits of support offered by the community and the family. [15] [16] [17] [18] The purpose of this study was to describe a breastfeeding intervention to provide support and information to mothers of preterm newborns and to evaluate its effects on breastfeeding rates in the first 6 months after hospital discharge.
Methods
This study was conducted in the Neonatology Service of Infants included in the study weighed less than 1,500 g at birth. Preterm newborns and their mothers were assigned to one of two groups: one group received routine care (routine group), and the other group received the intervention (intervention group). The groups were formed simultaneously, and allocation followed the consecutive and alternate order of birth of the infants. By drawing lots, it was determined that the first infant would be assigned to the routine group. A sample size of at least 27 infants in each group was calculated according to previous data about breastfeeding in the first week after discharge detected in our Service 9, 19 (about 40%) and the expectation of an increase of 40% due to the intervention (to over 80%) based on a two-tailed alpha value of 0.05 and beta value of 0.10.
Exclusion criteria were all situations that prevented breastfeeding due to the infant's or the mother's conditions. Therefore, the following exclusion criteria were established:
severe neurologic problems or facial malformation that made breast sucking difficult; digestive tract malformations; hospitalization for longer than 4 months; HIV+ mother; and death. Twins were included, but multiple births were excluded.
When the mother of a preterm infant was in labor, she received and explanation about the study and, in case she agreed to participate and signed an informed consent term, previous randomization was checked. If the infant belonged to the intervention group, the researcher was called and stayed with the mother in the labor room. In case the infant was assigned to the routine group, the researcher was only informed that a mother had been included in the routine group. The initiation and continuation of the mother's milk production followed our Service's routine procedures. In the intervention group, however, the researcher individually reinforced were not stopped by the healthcare team.
At the mother's hospital discharge, support was offered again and instructions about the continuation of milk production and treatment were repeated. The importance of visiting the infant, or making phone calls when visits were not possible, was also reinforced. The researcher was present during the visits whenever possible or when requested by the parents by phone. The parents' access to the unit was unrestricted.
When an infant of the intervention group was discharged, the researcher gave the parents a cell phone number for contact. The first visit was scheduled one week after discharge.
However, depending on the case and when problems could not be solved over the phone, an extra visit was scheduled before that date.
Outpatient follow-up visits in both groups were monthly for 6 months after hospital discharge or until weaning. In the routine group, residents assisted by professors or other physicians provided care to the infants, but the infants in the intervention group were seen by the researcher. After leaving the intervention study, routine neonatology outpatient follow-up was ensured for the children not in the intervention group.
Data about the two groups were recorded and reviewed by the researcher; therefore, the study was not blinded. Exclusive breastfeeding was defined as feeding the infant with only the mother's milk, and breastfeeding was any situation in which the infant received the mother's milk, regardless of whether exclusively or not.
The Fisher exact or the chi-square test was used for the analysis of tables. The unpaired t test was used for the comparison of normally distributed data, the Mann-Whitney test, for nonnormally distributed data. Kaplan-Meier survival curves were compared using a log rank test. The EpiInfo 6.02 software was used for statistical analysis of data, and the level of significance was set at p<0.05.
Results
In 10 months, 100 consecutive mothers of preterm newborns in the Neonatology Service of Hospital de Clínicas de Ribeirão Preto, Universidade de São Paulo, agreed to participate in the study. Fifty-one were assigned to the routine group, and 49, to the intervention group. Thirty-six infants in each group completed the study, that is, 15 were excluded in the routine group and 13 in the intervention group. All infants participating in the study were followed up in the outpatient service and there was no loss to follow-up up to the sixth month after hospital discharge or up to weaning.
The causes of exclusion were similar in the two groups, and the main causes were prolonged hospitalization (32%) and death (43%).
The characteristics of mothers and newborns included in the study are shown in Table 1 The rate of weaning and no breastfeeding in the routine group at the time of hospital discharge was 61.1%. This value was significantly higher than the 19.5% found in the intervention group. This value remained statistically different between groups at 3 months of outpatient follow-up. In the routine group, the rates of exclusive breastfeeding and breastfeeding were 8.4% and 38.9% at hospital discharge and 5.6% and 36.1% at the time of the first visit. In the intervention group, these rates were 19.5% and 80.5% at hospital discharge and 16.6% and 75% in the first visit. Half of the infants receiving artificial milk at hospital discharge (11 in the routine group and 3 in the intervention group) did not have access to the maternal breast at any moment in their lives. Median breastfeeding duration in the group of infants that were breastfed, excluding, therefore, those that were never breastfed, was 54 days in the routine group and 91 days in the intervention day (p<0.001). Figure 1 shows the Kaplan-Meier survival curves of continuation of breastfeeding according to study group. The intervention group had better breastfeeding indices during all the study, and the curves were statistically different (p<0.01).
Only 4 infants in the routine group and 7 in the intervention group were being exclusively breastfed at hospital discharge. Figure 2 shows the Kaplan-Meier survival curve of breastfeeding for these 11 infants, from hospital discharge to the end of outpatient follow-up, compared with the 33 infants that were receiving nonexclusive breastfeeding at hospital discharge. The curves are statistically different (p<0.01).
Discussion
The benefits of breastfeeding for preterm newborns are undeniable, but the rates of breastfeeding among these
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Few studies in the literature specifically investigate breastfeeding of very low birth weight infants. There are few intervention models to provide support to mothers and to 10, [20] [21] [22] [23] [24] This study evaluated the impact of a very simple intervention offered to the mothers of preterm newborns from the delivery room to outpatient follow-up. This intervention consisted of having the researcher close to the mother to offer support and information and to answer her questions.
Despite the significant rate of exclusion of mother-infant dyads recruited for the study, the sample size was large enough to detect the beneficial effects of this intervention.
Randomization was adequate in that there were no differences in the characteristics of the dyads studied. The support offered had a very important effect on improving breastfeeding rates at hospital discharge.
At hospital discharge, 38.9% of the children in the routine group were being breastfed: 8.4% were exclusively breastfed, and 30.5%, nonexclusively. These results are similar to previously described preterm newborn breastfeeding rates in our Service. 16, 17 In contrast, 80.5% of the children in the intervention group were being breastfed at hospital discharge:
19.5% were exclusively breastfed, and 61%, nonexclusively.
This very substantial and significant increase of breastfeeding rates at hospital discharge confirmed the positive effect of the support offered to mothers. The effects of providing support to mothers, by the presence of doulas or specialized professionals, have been known to improve breastfeeding rates for a long time. 15, [25] [26] [27] This study confirmed those previous findings for mothers of preterm infants in a prospective randomized study. The breastfeeding rates at hospital discharge found after the intervention were similar to those reported for services with the best rates. 10 The progression of breastfeeding at outpatient follow-up also provided important information that is rarely available in the literature. Median breastfeeding duration in the group of infants that were being breastfed at hospital discharge, excluding, therefore, those that were not breastfed, was 54 days in the routine group and 91 days in the intervention day (p<0.01). Once more, the data of the routine group were similar to those previously found in studies conducted in our Service. 9, 19 The weaning rate was greater in the routine group, and the difference from the intervention group was observed up to the third month of outpatient follow-up of premature infants.
Despite the improvement of breastfeeding rates in the intervention group during all outpatient follow-up, the analysis of the survival curves showed that the rate of weaning during outpatient follow-up, indicated by the curve slope, was similar in the two groups ( Figure 1 ). Similarly to other findings in the literature, 28 the intervention during outpatient follow-up was not enough to reduce weaning rates.
Another important aspect, the effect of type of breastfeeding at hospital discharge, may be observed in Figure 2 . The weaning rate of infants that were being exclusively breastfed at hospital discharge was lower than that of children receiving nonexclusive breastfeeding, regardless of study group.
Exclusive breastfeeding has been described as an important factor in the continuation of breastfeeding in preterm infants. 29 Some of the limitations of this study should be discussed.
Although randomized, this study was not blinded, that is, data about the two groups were recorded and reviewed by the researcher. Despite the significant exclusion of motherinfant dyads recruited for the study, the sample size was large enough to detect the beneficial effects of the intervention. The number of children being exclusively breastfed at hospital discharge in each study group was small, which precluded the separate analysis of this variable.
In conclusion, this study demonstrated the importance of support and encouragement offered to the mother during the preterm infant's hospital stay. Simple measures, such as presence, support and frequent information from the researcher, had clear effects on breastfeeding rates at hospital discharge. Nonexclusive breastfeeding, which had a high incidence in this study, may indicate a failure in effectively establishing milk production, or in creating a good motherinfant bond. Therefore, future studies should improve the efficacy of this model and focus efforts on effective and exclusive breastfeeding at hospital discharge.
